The distribution, phenology and diversity of Bomarea in the relict forests of northwestern Peru is discussed and compared to the cloud forests of the eastern slope of the Andes. Most species of subgenus Bomarea and all species of subgenus Sphaerine have southernmost distribution limit in the Cordillera Occidental in the relict forests of NW Peru. The phenology of some species of Bomarea species differs between the relict forests and the eastern slopes of the Andes, whereas no differences are observed in Sphaerine.
Introduction
The genus Bomarea (Alstroemeriaceae) is largely restricted to the American Cordillera. Its representatives are found from near sealevel to 5200 m in most vegetation types ranging from rain forests to semidesert and from open habitats to the deep shadow of the cloud forests understorey.
The genus Bomarea is subdivided into four subgenera and various informal «species groups» (Hofreiter & Tillich, 2002) : subg.
Baccata (3 spp.), subg. Bomarea (ca. 70 spp.), subg. Sphaerine (12 spp.) and subg. Wichuraea (18 spp.). Subgenera Bomarea, Sphaerine and Wichuraea have their centres of diversity in Peru, only subgenus Baccata, a group of large lowland lianas, is absent from the country. Species of subgen. Wichuraea grow mostly in open habitats in puna and jalca and their distribution patterns are essentially identical on the western and the eastern Cordillera (Hofreiter & Tillich, 2003) . Species of subgen. Sphaerine are found both in páramo and cloud forest habitats, but are restricted to the understorey of cloud forests in northern Peru. Species of subg. Bomarea are mostly climbers from the edges of cloud forests. which is usually dictated by the rainy season. In the northwestern Peru most precipitation falls between December and April, but the rainy season can extend into May, especially in the wetter relict forests (e.g., Monte Seco).
There are several species of this genus in the relict forests of northwestern Peru and the present article deals with their distribution, affinities and phenology.
Material and methods
For this study several hundred herbarium specimen of more than 20 herbaria have been studied. (Appendix 1; the acronyms of the herbaria follow Holmgren et al. 1990 ). Additional the plant were studied in the field, between October 2004 and June 2005 various relict forests were examined (see Table 1 ). Additional, material was conserved in alcohol or FAA to study the flower and trichome structure in detail. The distribution and phenology of 10 Bomarea species who are restricted to the relict forest of the AmotapeHuancabamba-region according to Weigend (2002 ) is presented and discussed.
Distribution Patterns
In northwestern Peru both subgenera (Bomarea and Sphaerine) Both B. distichifolia and the species of the Multiflora group have their centres of diversity in the cloud forests of the Cordillera Oriental: In the eastern cloud forests at least 4 Multiflora species and 5 Sphaerine species occur which are found not in the relict forests. In the relict forests these groups appear to have relict populations and are there restricted to the wettest forests. Many typical cloud forest species and species groups of Bomarea are completely absent from the northwest Peruvian relict forests: B. pardina is distributed in lower cloud forests from southern Colombia to southern Peru. Its westernmost known population is in the cloud forests of Tabaconas (Province Jaén, Department Cajamarca). There is also a group of undescribed species with pendent red or orange flowers, aberrantly actinomorphic flowers and an umbel as inflorescence which are restricted to the cloud forests of the eastern Amotape-Huancabamba Zone. B. tribrachiata is endemic in the western relict forests. The closest relatives of this species are the widely distributed species of the Edulis group. B. cf. cornuta is very similar to the wide distributed B. ovata. Weigend (2004) roughly groups the plant species of the relict forests into four distributional types: 1. Species typical for the forest of western Ecuador, 2. species typical for the eastern cloud forests, 3. species which its next relatives occur in open habitats and 4. old groups which occur only in the relict cloud forests.
B. campanularia is a member of the first group, B. distichifolia and the Multiflora group are members of the second group and B. cf. cornuta and B. tribrachiata are members of the third group. The species of the Goniocaulon group fit best in the third group, but they are not different enough to be classified as different species.
Phenology
The ecology of some of the species of the subg. Bomarea on the western and eastern side of the Andes is very different. The twining species on the eastern slopes are evergreen and they have their peak in flowering at the end of the dry season and the beginning of the rainy season (September-October, December), but individual flowering plants can be found nearly the all around the year, with little flowering in May-July (Table 1 ). In the relict forest of Contumazá the plants of subg. Bomarea are completely dry at the end of the dry season and their peak flowering period is at the end of the rainy season in May-June (Fig. 1) .
The species of the Multiflora group have also in the relict forest their peak in flowering at the end of the dry season or are flowering the whole year around, but they only occur in the wetter northern part. Other species like B. tribrachiata (Edulis group) flower at the end of the rainy season in the whole area. So we can distinguish 3 different forests in northern Peru according to the phenology of Bomarea. The wet cloud forests were all species have their peak in flowering at the end of the dry season and the beginning of the wet season, the relict forests in Piura and the northern half of Cajamarca, where the Multiflora group has its peak at the end of the dry season and the beginning of the wet season and the other species of Bomarea flower at the end of the rainy season, and the relict forest in southern Cajamarca and La Libertad were all species flower at the end of the wet season. B. distichifolia (Sphaerine) flowers in the eastern and the western cordi- llera the whole year around. It only occurs in permanently wet cloud forests.
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